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The use of liquefied petroleum gas (LPG) cylinders as fuel has become a 
basic need for the community. LPG is more efficient than oil stoves, but 
LPG also poses a danger. The dangers contained in gas cylinders cause users 
to be afraid to check the availability of gas in cylinders because the checking 
process must be directly close to the gas cylinder. Because of this danger, 


users do not check gas availability, causing it to run out of gas when 


cooking. To solve this problem, a system is needed to detect the availability 
of LPG contents, which can be monitored remotely so that users will feel 
safe because they are not close to gas cylinders. The condition of gas 
cylinder availability can be remotely monitored using the internet of things 
(oT) method. Therefore, an IoT-based LPG pressure monitoring tool was 
designed. A tool designed using the MPX-5700AP sensor is useful for 
detecting gas pressure values in LPG cylinders. IoT is used to monitor LPG 
pressure using the Blynk application. The buzzer module is a tool for 
sending sound signals as information on the condition of gas cylinders. The 
NodeMCU ESP8266 microcontroller processes and sends data to the Blynk 
application. System testing is carried out in three conditions: full, close to 
empty, and empty. The results of this test showed an error value of 3.41% 
and an accuracy rate of 96.59%. 
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1. INTRODUCTION 

The Indonesian government launched a program to convert kerosene to liquefied petroleum gas 
(LPG) fuel starting in 2007 most Indonesian families cook their meals using LPG. Due to various factors, 
including high cooking efficiency, clean flame, and simplicity of storage and delivery. Besides the benefits of 
LPG, it can also be hazardous for its users, which causes many to fear the dangers of LPG exploding. To see 
the availability of gas cylinder contents, you have to look directly at the gas cylinder regulator. However, 
certain issues come up for those who use LPG cylinders, such as not knowing how much gas is left in the 
bottle during use because the tube is opaque and being aware of gas leaks, which might jeopardize users’ 
safety [1]. In this approach, a sudden stop in the tube's contents might obstruct food preparation and result in 
unanticipated costs to the family budget because leaks can seriously harm those who use LPG cylinders. This 
is what causes people to be reluctant to see the contents of the gas, causing the gas to run out when used 
suddenly. Running out of gas during cooking will result in delays in the cooking process. Placement of gas 
cylinders adjacent to the stove certainly increases the risk of accidents that can endanger the lives of LPG 
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users. Besides the benefits of LPG, it can also be hazardous for its users, which causes many to fear the 
dangers of LPG exploding. To see the availability of gas cylinder contents, you have to look directly at the 
gas cylinder regulator. However, certain issues come up for those who use LPG cylinders, such as not 
knowing how much gas is left in the bottle during use because the tube is opaque and being aware of gas 
leaks, which might jeopardize users' safety. In this approach, a sudden stop in the tube's contents might 
obstruct food preparation and result in unanticipated costs to the family budget because leaks can seriously 
harm those who use LPG cylinders. This is what causes people to be reluctant to see the contents of the gas, 
causing the gas to run out when used suddenly. Running out of gas during cooking will result in delays in the 
cooking process. Placement of gas cylinders adjacent to the stove certainly increases the risk of accidents that 
can endanger the lives of LPG users. 

The condition of the gas pressure in the LPG cylinder will undoubtedly change as the gas is used for 
cooking or other things. The regulator is a tool that can see the pressure value of the gas cylinder. However, 
the function of the regulator still requires the user to be directly close to the LPG gas cylinder to see the 
pressure value in the cylinder [2], [3]. Therefore, a tool is designed to monitor gas pressure conditions 
remotely so that users do not need direct contact with LPG gas cylindersTherefore a tool is designed to 
monitor gas pressure conditions remotely so that users do not need direct contact with LPG gas cylinders. In 
today's advanced era, people can easily activate and deactivate something without direct contact with the 
object. The public can also monitor something without looking directly at it. The internet of things (IoT) [4]— 
[8] works by utilizing a programming argument, where each program command can produce an interaction 
between the microcontroller and other devices [4], [5], [7], [9], [10]. IoT devices have been automatically 
connected without human intervention and without regard for distance [3], [11]-[13]. IoT can be used to 
monitor a device or an object remotely [3], [13], for example, by monitoring gas pressure conditions. IoT 
technology can be accessed using microcontrollers, including Arduino, NodeMCU, and STM32 [14]-{17]. 
The research was designed as a gas pressure monitoring tool using the MPX-5700AP sensor. The study used 
the MPX-5700AP sensor; the sensor readings were compared with a digital pressure gauge to test the sensor's 
ability to apply 3 kg LPG gas. The gas cylinder is monitored by flowing gas pressure to the pressure sensor. 
Gas pressure values are sent using the NodeMCU ESP8266 microcontroller. The tool is equipped with a 
buzzer module as a notification indicator on the system. 


2. RESEARCH METHOD 

In this study, a device is created that can monitor LPG pressure using the IoT approach and the 
Blynk application. The MPX-5700AP sensor, which transforms a pressure measurement to a voltage [18]- 
[21], is employed in this tool. A pressure sensor that can read the air pressure in the manifold, is a pressure 
sensor that has a six-pin package. The sensor outputs an analog-level output signal accurately proportional to 
the applied pressure. at O to 85 °C has a pressure range from 15 Kpa to 700 Kpa. supply voltage range from 
4.75 VDC to 5.25 VDC and operating temperature range -40 to 125 °C [22]. This sensor can collect data 
from the observed LPG pressure. The sensor's data is then shown on the Blynk application, allowing users to 
determine whether the gas cylinder is still full, close to empty and empty. 


2.1. Experimental setup 

Several materials and research materials are required for the design of an IoT-based LPG pressure 
prototype [23]. Figure 1 depicts a block diagram of the overall system. The primary gas pressure sensor is the 
MPX-5700AP. 


Gas Pressure Sensor 
MPX-5700AP 


loT 
NodeMCU Esp8266 


nnn me Process 


wo +--+ ----------- Output 


Bylink Application 


Figure 1. Block diagram of the LPG pressure monitoring system 
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In real-time, the pressure sensor provides conditions for the contents of gas cylinders. The obtained data is 
then sent to the NodeMCU microcontroller [24]-[26]. The microcontroller, which receives a voltage supply 
from the power supply, will process the gas pressure data obtained from the MPX-5700AP gas pressure 
sensor. The microcontroller's processed data is sent to the Blynk application; the LCD serves as a data 
display; and the buzzer serves as an output in the form of a warning. This system employs the MPX-5700AP 
sensor [27], which receives input from LPG pressure and sends data to the NodeMCU, which notifies the 
Blynk application [20], [26], [28], [29], displays the value on the LCD, and then sounds a buzzer as an 
indicator of gas pressure condition [19], [21]. Figure 2 shows the LPG gas pressure monitoring system, 
Figure 2(a) shows the wiring diagram, and Figure 2(b) shows the hardware experimental setup. 


2.2. LPG gas monitoring system flowchart 

The MPX-5700AP gas pressure sensor's measurement of the gas pressure serves as the system's 
primary parameter in this study. Measurement results are displayed on the liquid crystal display (LCD) 
screen and can be monitored remotely with the Blynk application [30]-[32]. The LPG monitoring system 
flow diagram is presented in Figure 3. 

The system is designed to monitor LPG pressure. The NodeMCU microcontroller [8], [9], [33]-[36] 
then processes the pressure value from the LPG cylinder read by the pressure sensor. If the pressure value in 
Figure 3 is 5 psi, then the green LED indicator on the Blynk application lights up. The Light-emitting diode 
(LED) indicator indicates that the LPG cylinder is full, and the buzzer does not light up. If the LPG pressure 
sensor value is between 1 and 5 psi, the orange LED on the Blynk application lights up. The indicator 
indicates that the contents of the LPG cylinder are almost depleted, as marked by a paused buzzer sound. If 
the pressure value is already at O psi, then the red LED indicator on the Blynk application lights up, and the 
buzzer continues to sound. So, it is necessary to replace or fill the gas cylinder. 


3. RESULTS AND DISCUSSION 

This test is carried out by measuring the input and output voltages on the system. After designing 
the hardware for an IoT-based LPG pressure monitoring system, including the MPX-5700AP pressure 
sensor, Blynk application, 16x2 LCD, and NodeMCU microcontroller, the hardware was assembled into a 
system. All components installed according to a predetermined holder and connected to each element using a 
cable can be seen in Figure 2(b). This system board does not use buttons for settings. The system runs 
automatically, reading the results of the reading of the gas pressure value when it is electrified and connected 
to a sensor with a 5 volt voltage source. 


3.1. MPX-5700AP sensor testing 

The first test is the MPX-5700AP sensor, which is tested on the Arduino IDE software using a 
NodeMCU microcontroller, which will display the gas pressure value on the Arduino IDE serial monitor. 
After the MPX-5700AP sensor can be used to compare the value of the MPX-5700AP sensor with the digital 
pressure gas. Furthermore, gas pressure comparison data was taken from a 3 kg LPG cylinder regulator, 
which had adjusted the pressure to 700 Kpa. This has been adjusted to the maximum limit of the MPX- 
5700AP sensor specifications. Then, the regulator is connected to an MPX-5700AP sensor and a digital 
pressure gauge. 

The tested variable of the pressure sensor is compared with the pressure value of the digital pressure 
gauge. The difference is calculated from the reference value minus the sensor value. The difference is divided 
by the reference value multiplied by 100% to calculate the error percentage. The error value of the MPX- 
5700AP sensor can be calculated using (1) while determining the percentage of error values using (2). A 
comparison of MPX-5700AP sensor pressure and digital pressure gauge yields an error value of 8.14%, as 
shown in Table 1. 

This demonstrates that the MPX5700AP sensor's sensor readings converted to Kpa have an accuracy 
of 91.86%. The error value of the MPX-5700AP sensor obtained has not been adjusted to the program 
parameters we use. 


Difference = |reference value — sensor value| (1) 


|difference| 


Error percentage = 
|reference value| 


x 100% (2) 
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Figure 2. The LPG gas pressure monitoring (a) wiring diagram, and (b) hardware experimental setup 
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Figure 3. Flowchart of the LPG monitoring system 


Table 1. MPX-5700AP pressure sensor values 


No. _MPX-S700AP (Kpa) Digital compressor (Kpa) _ Error (%) 
1 645 700 7.85 
2 657 700 6.14 
3 655 700 6.42 
4 582 650 10.46 
5 579 650 10.92 
6 601 650 7.53 
7 563 600 6.16 
8 542 600 9.66 
9 537 600 10.5 
10 518 550 5.81 
Average error 8.14 
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3.2. Internet of things (IoT) testing 

The Blynk application was used in this study as a platform. This IoT test will evaluate Blynk's ability to 
receive data. The pressure value measured by the MPX-5700AP sensor is sent as data. In Blynk, the data 
display is in the form of numeric values, making it easy for readers to understand. This graph illustrates the 
sensor output value in units of Kpa. Pressure data can be downloaded in real-time as well. Figure 4 shows 
Blynk's display. 

Figure 4(a) shows the Blynk application with a pressure value of 657 Kpa. On the monitor screen, it can 
be seen that the green LED indicator lights up on the full indication. Figure 4(b) depicts the next Blynk view, 
showing the application of Blynk with a rated pressure of 500 Kpa. The value shows that the orange LED 
lights up, indicating that the gas is close to empty. Figure 4(c) shows the application of Blynk at 50 Kpa. At 
this value, the LED indicator lights up red, indicating that the contents of the gas cylinder are empty. 


Figure 4. Blynk application display indicators, (a) full, (b) close to empty, and (c) empty 


3.3. LPG gas pressure detection monitoring 

The system is intended for 3 kg LPG cylinders to determine whether or not the system is functioning 
properly. The pressure limit of LPG was used in this study to conduct testing. This test is performed when the 
gas pressure conditions are full, close to empty, or empty. The results of the gas pressure test were carried out 
ten times. The gas pressure values range between 657, 655, 563, and 518 Kpa. In this condition, the Blynk 
application displays a green LED flame. This indicates that the gas cylinder is full. The gas pressure ranges 
between 500, 415, and 243 Kpa for the following conditions. In this condition, the Blynk application displays 
an orange LED flame. Indicates that the condition of the gas cylinder is close to empty. The gas pressure 
value ranges between 50, 30, and 20 Kpa for the empty gas cylinder content indicator. In this condition, the 
Blynk application displays a red LED flame. 

Table 2 shows the results of the system test data. In this test, the Kpa unit is used to test gas starting 
from full, close to empty, and empty conditions. From this test, an error value of 3.41% was obtained. 
Research conducted by [22], [37] that the test was carried out using maximum pressure sensor data of 
97.37 Kpa, which resulted in an error value of 3.92% and an accuracy of 96.08%. In this study, the maximum 
pressure sensor data of 657 Kpa resulted in an average error of 3.41%. Shows that the designed tool has an 
accuracy of 96.59%. Figure 5 shows a graph of LPG pressure values in a full tank until empties. The chart 
shows that the pressure value obtained by the system is not much different from the pressure value received 
by the digital pressure gauge. This pressure data is stated in Kpa units. The graph shows the most minor error 
when the gas pressure value at 500 Kpa is close to empty. The sensor reading has a zero percent error rate in 
an empty condition. The lower the pressure, the higher the accuracy of the sensor increases. 


Table 2. The results of the system test data 


No. _ System pressure (Kpa) _Digital pressure gauge (Kpa) Indicator Blynk LED _ Error (%) 
1 657 700 Full Green 6.14 
2 655 700 Full Green 6.42 
3 563 600 Full Green 6.16 
4 518 550 Full Green 5.81 
5 500 500 Close to empty Orange 0 
6 415 445 Close to empty Orange 6.77 
7 243 250 Close to empty Orange 2.80 
8 50 50 Empty Red 0 
9 30 30 Empty Red 0 
10 20 20 Empty Red 0 

Average error 3.41 
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Graph of LPG pressure detection in full to empty condition 
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Figure 5. Graph of LPG pressure detection in full to empty condition 


4. CONCLUSION 

The IoT can be used to develop LPG pressure detection monitoring systems, which can then be used 
to obtain accurate test results by basing those results on the findings of an IoT-based pressure monitoring 
system. It is possible to connect the MPX-5700AP pressure sensor to NodeMCU to read the pressure value. 
Once the value has been read, it can be displayed on the LCD and sent to the Blynk application. The system 
can send notifications using a buzzer to provide information about the conditions of gas pressure, such as 
when the gas is full, close to empty, and empty. From the results of the tests, the error value was 3.41%, and 
the accuracy value was 96.59%. 
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